Introduction
On 26 April 1986 there was an explosion and fire in reactor number 4 of the Chernobyl power plant. More (1) .
The somatic mutation test of human erythrocytes with gene expression loss and duplication phenotypes at the glycophorin A (GPA) locus (2) has been found to be a sensitive indicator of exposure to radiation in atom bomb survivors (3), individuals exposed in the Goiania accident (4), and in Chernobyl-exposed groups (5) (6) (7) .
In the present work, our objective was to apply the GPA somatic mutation assay to a group of Chernobyl clean-up workers who immigrated to Israel and to compare them with unexposed control subjects in Israel and immigrants who came from various areas of the FSU. 
Materials and Methods

Subjects
Results
The results of the study are summarized in Figure 1 . (17) and with smoking (18) have been observed.
The GPA assay was used to show elevated levels of red cell variants due to somatic mutation in human groups exposed to radiation such as that from Hiroshima and Nagasaki (2, 3, (19) (20) (21) (22) and from the Goiania radiation exposure accident (4) . Increases in the frequency of variants have been found after exposure to mutagenic drugs (23) as well as in cancer-susceptible patients with ataxia telangiectasia (24) and Bloom's syndrome (25, 26) . It has been suggested, therefore, that the GPA somatic mutation assay has value for the assessment of cancer risk (20, 27 Kyoizumi et al. (20) reported a slightly greater frequency of GPA N0 cells in males than in females (by -10%) in unexposed survivors in Hiroshima and Nagasaki, but no effect of sex on dose response was observed. Although control groups contained a lower proportion of males, compared to the liquidator group, the marked difference reported between liquidators and controls is not explainable on the basis of the natural male-to-female difference in N0 frequency.
The (3) , and independent GPA measurements by Kyoizumi et al. (19) provided N0 values for Hiroshima survivors of 40 x 10-6 per Gy. These values were of course based on radiation exposures that occurred about 40 years before the GPA measurements were made.
More recent exposures from the 1987 Goiania radiation accident were tested by Straume et al. (4) . In this accident, Cs-137 exposure was received over a period of about 2 weeks. Using dose esimates of Ramalho et al. (29) , the slope was estimated to be 12.8 x 104 per Gy.
The Chernobyl liquidators were exposed primarily to external 'shine' radiation and inhalation of emitted radionuclides, primarily 3 and y, although some at emitters were also present. Therefore, the quality factor can be assumed to be equal to one. 
